S1

Table of Contents
Experimental Procedures S2
Characterization of new compounds S2
NMR spectra S6 X-ray structure analyses S16
Computational methods S25
S3 IR (solid): 2963 IR (solid): , 1675 IR (solid): , 1547 IR (solid): , 1445 IR (solid): , 1288 IR (solid): , 1242 IR (solid): , 1224 IR (solid): , 1201 IR (solid): , 1187 IR (solid): , 1165 IR (solid): , 1153 IR (solid): , 1111 IR (solid): , 1074 IR (solid): , 1050 (3F) ppm.
13 C-NMR (151 MHz CD2Cl2): 20.6, 21. 1, 21.9, 22.1, 26.0, 26.3, 28.0, 28.1, 28.8, 28.9, 29.5, 30.3, 63.4 (q, JC,F = 28 Hz), 90.5 (q, JC,F = 36 Hz), 93.7 (q, JC,F = 36 Hz), 120.6 (q, JC,F = 272 Hz), 121.2 (q, JC,F = 286 Hz), 122.8 (q, JC,F = 268 Hz), 123.7 (q, JC,F = 268 Hz), 123.8, 124.1, 124.9, 125.0, 127.0, 127.1, 130.5, 132.1, 133.1, 133.8, 144.2, 145.6, 145.7, 147.0, 147.9, 151.9 (q, JC, F = 35 Hz) , 176.4 ppm.
Compound 5c:
1 (93.3 mg, 0.265 mmol) and carbene 6 (225.0 mg, 0.265 mmol) were solved at -78°C in pentene (15 ml) and the mixture allowed to warm to room temperature overnight.
Removal of the solvents in vacuum afforded crude 5c as a brown precipitate that was purified by silica gel flash chromatography (6:1 pentene : ethyl acetate). Yellow solid (107.5 mg, 32%). Crystals suitable for X-ray crystallography were obtained from pentane/CH2Cl2 mixtures. .97 (d, J = 7.5 Hz, 8H), 7.07-7.14 (m, 12H), 7.26-7.32 (m, 12H) ppm.
19 F-NMR (376 MHz, CD2Cl2): -52.0 (6F), -49.9 (6F) ppm. 13 C-NMR (100 MHz CD2Cl2): 21. 8, 52.3, 118.8, 127.4, 128.3, 128.8, 129.0, 129.4, 130.6, 131.2, 141.8, 141.9, 143.9 . (Lack of solubility prevented the detection of the cyclopentadiene signals). IR (solid): 3161, 3061, 3026, 2923, 1665, 1557, 1494, 1446, 1319, 1212, 1183, 1133, 1086, 964, 851, 752, 698, 604 cm -1 .
S4
13 C-NMR (151 MHz CD2Cl2): 21.8, 51.5, 51.8, 63.4 (q, JC, F = 27 Hz), 63.5 (q, JC, F = 27 Hz), 83.0, 97.6 (q, JC, F = 39 Hz), 121.7 (q, JC, F = 274 Hz), 121.7 (q, JC, F = 284 Hz), 122.4 (q, JC, F = 266 Hz), 122.7, 126.8(7), 126.9, 127.2, 128.4, 128.7, 128.8, 129.0, 129.3, 129.5, 130.4, 131.0, 131.1, 131.1(7), 131.4, 140.5, 141.0, 142.5, 142.7, 143.1, 144.0, 144.5, 146.5, 150.6 (q, JC, F = 33 Hz) , 179.1 ppm. 
S25
Computational details
Geometry optimizations of all minima and transition states were carried out using the B3LYP functional [1] , [2] in combination with the 6-311+G* basis set. Gibbs reaction free energies were computed at the same level of theory. The nature of the stationary points (either minima or transition states) was confirmed by computing the Hessian at the same level of theory. Natural population analysis (NPA) charges were computed by performing a Natural Bond Orbital (NBO) analysis using the NBO program, version 3.1.
[3] All the calculations were performed with the Gaussian09 program package.
[4] Table S1 . Computed Gibbs reaction free energies (Gº) and activation barriers (G ≠ ) (B3LYP/6-311+G*) for the reactions under study. 
